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In this circuit, a simple calculator, in
conjunction with a COB (chip-on-
board) from an analogue quartz clock,

is used to make a telephone call meter.
The calculator enables  conversion of STD/
ISD calls to local call equivalents and al-
ways displays current local call-meter
reading.

The circuit is simple and presents an
elegant look, with feather-touch operation.
It consumes very low current and is fully
battery operated. The batteries used last
more than a year.

Another advantage of using this cir-
cuit is that it is compatible with any type
of pulse rate format, i.e. pulse rate in
whole number, or whole number with
decimal part. Recently, the telephone de-
partment announced changes in pulse
rate format, which included pulse rate
in whole number plus decimal part. In
such a case, this circuit proves very
handy.

To convert STD/ISD calls to local calls,
this circuit needs accurate 1Hz clock
pulses, generated by clock COB. This COB
is found inside analogue quartz wall
clocks or time-piece mechanisms. It
consists of IC, chip capacitors, and crystal
that one can retrieve from scrap quartz
clock mechanisms.

Normally, the COB inside clock
mechanism will be in good condition.
However, before using the COB, please
check its serviceability by applying
1.5V DC across terminals C and D, as
shown in the figure. Then check DC
voltage across terminals A and B;
these terminals in a clock are connected
to a coil. If the COB is in good condition,
the multimeter needle would deflect
forward and backward once every sec-
ond. In fact, 0.5Hz clock is available at
terminals A and B, with a phase
difference of 90o. The advantage of using
this COB is that it works on a 1.5V DC
source.

TELEPHONE CALL ME TER USING

CALCULATOR AND COB

The clock pulses available from ter-
minal A and B are combined using a
bridge, comprising diodes D1 to D4, to

obtain 1Hz clock pulses. These clock
pulses are applied to the base of transis-
tor T1. The collector and emitter of tran-
sistor T1 are connected across calculator’s
‘=’ terminals.

The number of pulses forming an
equivalent call may be determined from
the latest telephone directory. However,
the pulse rate (PR) found in the directory
cannot be used directly in this circuit.
For compatibility with this circuit, the
pulse rate applicable for a particular
place/distance, based on time of the
day/holidays, is converted to pulse rate
equivalent (PRE) using the formula
PRE = 1/PR.

You may prepare a look-up table for
various pulse rates and their equivalents
(see Table). Suppose you are going to
make an STD call in pulse rate 4. Note
down from the table the pulse rate equiva-
lent for pulse rate 4, which is 0.25. Please
note that on maturity of a call in the
telephone exchange, the exchange call
meter immediately advances to one call
and it will be further incremented ac-
cording to pulse rate. So one call should

always be included before counting the
calls.

For making call in pulse rate 4, slide

switch S1 to ‘off’ (pulse set position) and
press calculator buttons in the following
order: 1, ‘+’, 0.25, ‘=’. Here, 1 is initial
count, and 0.25 is PRE. Now calculator
displays 1.25. This call meter is now ready
to count. Now make the call, and as soon
as the call matures, immediately slide
switch S1 to ‘on’ (start/standby position).
The COB starts generating clock
pulses of 1 Hz. Transistor T1 conducts
once every second, and thus ‘=’ button in
calculator is activated electronically once
every second. The calculator display starts
from 1.25, advancing every second as
follows:

1.25, 1.5, 1.75, 2.00, 2.25, 2.50, and so on.
After finishing the call, immediately

slide switch S1 to ‘off’ position (pulse set
position) and note down the local call
meter reading from the calculator display.
If decimal value is more than or equal to
0.9, add another call to the whole num-
ber value. If decimal value is less than
0.9, neglect decimal value and note down
only whole numbers.

To store this local call meter reading
into calculator memory, press ‘M+’ but-
ton. Now local call meter reading is stored
in memory and is added to the previous
local call meter reading. For continuous
display of current local call meter read-
ing, press ‘MRC’ button and slide switch
S1 to ‘on’ (start/standby position). The cur-
rent local call meter reading will blink

LOOKUP TABLE
Pulse rate (PR) 2 2.5 3 4 6 8 12 16 24 32 36 48

Pulse rate
eqlt. (PRE) 0.500 0.400 0.333 0.250 0.166 0.125 0.083 0.062 0.041 0.031 0.027 0.020

Note: Here PRE is shown up to three decimal places. In practice, one may use up to five
    or six decimal places.
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once every second.
In prototype circuit, the author used

TAKSUN calculator. The display height
was 1 cm. In this calculator, he
substituted the two button-type batteries
with two externally connected 1.5V R6
type batteries to run the calculator for
more than an year.

The power ‘off’ button terminals were
made dummy by affixing cellotape on con-
tacts to avoid erasing of memory, should
someone accidentally press the power ‘off’
button. This calculator has auto ‘off’ fa-
cility. Therefore, some button needs to be
pressed frequently to keep the calculator
‘on’. So, in the idle condition, the ‘=’ but-

ton is activated electronically once every
second by transistor T1, to keep the cal-
culator continuously ‘on’.

Useful hints. Solder the ‘=’ button
terminals by drilling small holes in its
vicinity on PCB pattern using thin cop-
per wire and solder it neatly, such that
the ‘=’ button could get activated elec-
tronically as well as manually. Take
the copper wire through a hole to the
backside of the PCB, from where it is
taken out of the calculator as terminals
G and H.

At calculator’s battery terminals, sol-
der two wires to ‘+’ and ‘–’ terminals.
These wires are also taken out from cal-

culator as terminals E and F. Affix COB
on a general-purpose PCB and solder the
remaining components neatly.  For giv-
ing the unit an elegant look, purchase a
jewellery plastic box with flip-type cover
(size 15cm x 15cm). Now fix the board,
calculator, and batteries, along with
holder inside the jewellery box. Then
mount the box on the wall and paste the
look-up table inside the box cover in such
a way that on opening the box, it is vis-
ible on left side of the box.

Caution. The negative terminals of
battery A and battery B are to be kept
isolated from each other for proper opera-
tion of this circuit.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


